The American 
Biology Teacher 


Vol.12 MARCH, No.8 


From the New York Meeting 


Teacher-Pupil Planning for 
Biology - - Jesse V. Miller 51 
High School Science Service 
age James G. Harlow 55 


2”x 2” Photomicrographs in 
Biology Teaching 
Abraham Marshall Weckstein 60 


Make Your Own Color Slides 
Brother H. Charles, F.S.C. 62 
The Place of Anthropology in 
the Course 
Harold Nagler 65 


Letters - - - - - - - + + 67 
Conservation Kit - - - - - - 69 


Unity of Science Essay Contest - 70 
Plent Societies of the Colorado 
and Mexican Plateaus 
- Leslie A. Kenoyer 70 


Book Review - - - - - - - Ji 


PUBLISHED BY 
The National Association of Biology Teachers 


Entered as second class matter October 26, 1939, at the post office at Lancaster, Pa., under the Act of 
March 3, 1879. 


Welch= PHYSIOLOGY, HEALTH, HYGIENE 
SAFETY and FIRST AID — CHARTS 


In Diagrammatic Colors 


VISUAL EDUCATION AT ITS BEST 


Charts 1 to 21 are edited by Dr. A. J. 

Carlson, Emeritus Professor of Physi- 

ology, University of Chicago, and 

— President of the American Associa- 

tion for the Advancement of Science 
1943-44 


Charts 22 to 39 Inclusive edited by ex- 
perts in each respective field, including: 


Dr. Carl A. Johnson, Northwestern Uni- 
versity. 

American Red Cross and National Safety 
Council facilities. 


More than 600 illustrations. 


Large size—29 x 42 inches, yet convenient 
to handle. 


Equivalent to 900 pages of an average text, 


Always available for student or teacher 
reference. 


Coxsolidates material of all modern ele- | 

Unique organization of material makes / 
lpn learning easy. 

— Teachers’ manual of 128 pages for the 

teacher, with much new factual ma- 
terial not previously available. 


Eighty experiments are outlined in the 
manual. Physiology can now be a labora- 


tory study or a teachers’ demonstration 
course instead of only a text book course. 


No. 17 Vision of Set No. 7050 


No. 7050 PHYSIOLOGY CHARTS Set of 30 in Charthead with tripod, Per Set ....... $37.50 


No. 7050A PHYSIOLOGY CHARTS Set of 30 in Charthead but provided with wall 


No. 7050B PHYSIOLOGY CHARTS Set of 30 in Charthead with a heavy, circular, metal 


Write for Circular 


W. M. Welch Scientific Company 


Established 1880 
1515 Sedgwick Street Dept. F Chicago 10, Illinois, U. S. A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
Please mention THe AMERICAN BIOLOGy TEACHER when answering advertisements 


hE. 
TRE 
Cy 
| 


spades. 


Entomological 
Collecting Equipment 


We offer prompt delivery of insect pins, spreading boards, cyanide jars, 
collecting nets and many other items used in the collection and study of 


insects. More than fifty types of air and water nets can be supplied. 


If you are interested in botanical collecting, write for samples of our her- 


barium papers and descriptions of our vascula, plant presses and collecting 


GENERAL BIOLOGICAL SUPPLY HOUSE 


761-763 East Sixty-Ninth Place, Chicago 37, Illinois 


The Sign of the Turtoxr Pledges Absolute Satisfaction 


Incorporated 


THE AMERICAN BIOLOGY 
TEACHER 


Publication of the National Association of Biol- 
ogy Teachers. 


Issued monthly during the school year from 
October to May. 


Publication Office—N. Queen St. and McGovern 
Ave., Lancaster, Pa. 


Editor-in-Chief—-JOHN BREUKELMAN, State 
Teachers College, Emporia, Kan. 


Managing Editor—IrvinG C. KEENE, Brookline 
High School, Brookline, Massachusetts. 


Subscriptions, renewals, and notices of change of 
address should be sent to the Secretary-Treasurer, 
John P. Harrold, 110 E. Hines Ave., Midland, Mich. 
Correspondence concerning advertising should be 
sent to the Managing Editor. 


The entire Staff List will be found in the Feb- 
ruary and October issues. 


Annual membership, including subscription, 
250, outside United States, $3.00, 


CAROLINA CULTURES 
A Dependable Culture Service 


Protozoa, Algae, and Invertebrates. Amoeba, Vol- 
vox, Green Hydra, Brown Planaria, ete. 

Class of 25, J , $3.50; 75, $4.75; 100, $6.00 
Paramecium, Euglena, Ss r peg Anguillula, ete. 
Class of 25, $1.50; 75, $38.25; 100, 00 
Carolina Spring Culture Materials for 
cultivation of protozoa, algae, and invertebrates. 
Conjugating Paramecia. Two separate cultures of 
opposite mating types of Paramecium bursaria 
furnished per unit. 

For class of 25 students .......... 5.00 
Bacteria and Fungi. We carry cultures of more 
than a hundred species including strains of Sarcina 
subflava and Bacillus subtilis to demonstrate anti- 
biosis, and plus and minus strains of Rhizopus or 

Mucor for zygospore production. 
$2.00 
Five or more cultures, each ........ 1.50 

Drosophila Cultures. Any of the commonly used 

strains can be supplied. 
$2.50 
Five or more cultures, each ........ 2.00 

Living Mealworms, Termites, Frogs, Turtles, 

Hamsters, Mice and Rats. 

Living Fern Prothallia. Unit quantity for —— 

of 25 students. Five separate stages offered 

Special Prothallium Set. Any three of five stages, 

each in separate containers. Per set (class of 25) 

00 


Moss Protonemata. Class of 25 ........... 50 
Living Water Plants, Liverworts, Lichens, Mosses, 
and Ferns. 
Aquarium and Terrarium Sets. Medium size 4 
5.00 
Write for your free copy of our completely revised 
new catalogue, No. 20, ready for distribution on 
September 1. It contains many new items and 
price reductions. 


CAROLINA BIOLOGICAL SUPPLY COMPANY 
ELON COLLEGE, NORTH CAROLINA 


Please mention THE AMERICAN BIOLOGY TEACHER when answering advertisements 


| 


The D—G Torso and Head Model 


A Basic Teaching Tool 
of 
» Proved Effectiveness 


Life-Size 
iw Three Dimensional 
Accurately Proportioned 


Fully Colored 
Built-In Quality 


Use this model in your Biology, Anatomy, Health and Physical Education classes to 
stimulate interest and to accelerate the teaching and learning processes. 


High grade workmanship plus careful design and rigidly maintained quality of ma- 
terials combine to make this model superior in construction and serviceability. 


Give your students the benefit of a well-designed and useful anatomical model which 
has been recognized by leading educators as an indispensable teaching aid and which is 
being used in literally thousands of high schools and colleges today. Insist upon A Genuine 
Denoyer-Geppert Torso and Head Model. 


For complete specifications write for circular S6a Torso. 


DENOYER-—GEPPERT COMPANY 


Models — Charts — Skeletons — Slides 
5235 Ravenswood Avenue 
Chicago 40, Illinois 


Please mention THE AMERICAN BIOLOGY TEACHER when answering advertisements 


Museums 


The American 
Biology ‘Teacher 


Vol. 12 


MARCH 1950 No. 3 


Report of the New York Meeting 


As in previous years The American Biology Teacher is devoting most of one 


issue to a report of the annual meeting. 


This month we print several of the papers 


in full or nearly so, together with summaries or abstracts of some of the others. 
Some of the details of election and other business have already been reported ; some 


other papers or summaries of them are still to be printed. 


Teacher-Pupil Planning for Biology* 


JESSE V. MILLER 
Manhasset High School, Manhasset, New York 


The concept of a teacher as an engi- 
neer of social (and therefore human) 
change has apparently been slow to take 
It appears 
that most science teachers do quite well 
in teaching factual material, fairly well 
in teaching some of the principles and 


hold in science classrooms. 


understandings, less well in’ bringing 
about real changes in scientific method 
and thinking skills, and little of an ef- 
fective nature in meeting most of the 
other recognized needs of their students. 

Herbert Thelen says in the May, 1949, 
number of Progressive Education, ‘‘No 
amount of effort devoted solely to wiser 
and shrewder selection of information 
about our culture will, by itself, result 

* Presented at the Annual Convention of The 


National Association of Biology Teachers, New 
York City, Dee. 27, 1949. 


in any very significant improvement in 
the outcomes of our educational system. 
It is not what we know, but how we live 
that matters.’”! 

If our teaching is to make any signifi- 
cant changes in the children we teach, 
our classrooms must become laboratories 
where real life situations are attacked by 
methods useful to the child in solving a 
wide variety of problems. We as teach- 
ers must gain perspective and put our 
subjects in their proper places—subser- 
vient to the needs of the human beings 
that make up our classes. If a boy is ill 
at ease in the presence of girls and wor- 
ries constantly about his inability to get 
dates, who would claim to have helped 

1 Thelen, Herbert A., Resistance To Change 


Of Teaching Methods, Progressive Education, 
Vol. 26, No. 7, May 1949. 
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him by teaching him the funetions of the 
pseudopodia of ameba? 

The short time allowed for this paper 
is inadequate for a complete discussion 
of my problem, so I would like to eon- 
sider only the use of Teacher-Pupil Plan- 
ning in meeting the necds of individuals. 
Those who would like a more thorough 
discussion should read the May 1949 is- 
sue of Progressive Education. 

In the Practical Biology classes at 
Manhasset, teacher-pupil planning is 
used from the first meeting in September 
At the out- 
set most students seem to have little or 


to the last meeting in June. 


no understanding of what biology has to 
offer them, or what they can expect to 
gain from such a course. Each incoming 
class consists of a mixture of old friends 
and complete strangers, so only small 
islands of unity exist. 

By conducting discussions in a_per- 
missive atmosphere, students get to know 
each other better, develop under- 
standing of what biology is all about, and 
begin to discover and identify the goals 
they will be working to achieve for the 
rest of the vear and in some instances 
for the rest of their lives. The teacher 
plays a much larger role in these initial 
discussions than will be necessary or de- 
sirable when the group becomes more 
unified and learns to work together. 

The planning of units for study is the 
next logical procedure. What problem- 
area should we study first (or next) ? 
What specific topics should we include? 
How 
should each topic be presented to the 


How should we gather materials? 


class? What criteria should we consider 
in evaluating the presentations? What 
should be the responsibility of the class 
for the material presented? To what ex- 
tent should evaluation of a student’s to- 
tal progress be made by the individual, 
the class, the committee, the teacher ? 
Obviously in order to use such a 
method effectively a teacher has to be 
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willing, indeed eager, to develop skill in 
teaching such goals as improved work 
habits, the organization and interpreta- 
tion of data, critical thinking in its 
broadest sense—including oral presenta- 
tion, democratic classroom procedures, 
This kind of 
teaching requires a considerable amount 


group-dynamie skills, ete. 


of record-keeping, planning, and *‘ puz- 
zling’’ on the part of the teacher. It 
places a premium on teacher ingenuity 
and initiative. 

The teaching of work-habits involves 
planning, gathering up-to-date informa- 
tion, organizing the information, and 
presenting it in an interesting manner. 
By evaluation of each presentation in a 
friendly, helpful way by the class, stu- 
dents gain skill, and reduce considerably 
the boredom which all too frequently ae- 
companies pupil reporting. These re- 
ports are valuable also in developing 
eritical thinking. Thinking of any kind 
requires that the subject have something 
to think about. In answering questions 
about his report, or entering into a class 
discussion, a student is frequently chal- 
These 


are the times when learning of the most 


lenged to defend his inferences. 


effective sort can take place. 

Cooperative evaluation is another area 
where critical thinking can be developed. 
Occasional class periods spent, at ap- 
propriate times, in discussing: ‘* What 
have we done well so far in this study? 
What have we done that might be more 
effective or more interesting if done dif- 
ferently ?’’ will more than repay the time 
spent in greater efficiency and interest. 

Encouraging results may also be ex- 
pected in the area of self-evaluation of 
pupil progress. Students and teacher 
may develop a suitable record sheet early 
in the year. Students then record each 
measurable experience and rate them- 
selves on these experiences. Teacher- 
rated work is also recorded by the stu- 
dent on his record sheet. 
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As the end of each marking period ap- 
proaches, students evaluate their prog- 
ress in each of the areas previously 
chosen as important, and finally convert 
the total learning picture into a grade. 
Thus the student grades himself, in a 
These student grades are then 
considered by the teacher, and where a 


sense. 


discrepancy appears to exist the student 
is called in for an individual conference 
during which diiferences are adjusted. 
Students profit from this experience 
Many of them 
learn, for the first time, the real basis for 


in a number of ways. 


their grade. Goals are accentuated, and 
there is less tendency to blame the 
Students and 
teachers avoid friction in cases of doubt, 
such as the **C* or B ?”? problem. Stu- 
dents are in a position to identify their 
weak areas at all times, and can work for 
improvement if they so choose. Needless 


teacher for a poor grade. 


to say many headaches are eliminated 
for the teacher at report card time. Par- 
ents find such a report helpful, too, in 
discussing school progress with their 
children. 

In order to use this method effectively 
a teacher must be willing to face failure 
with a determination to try again, and 
must be willing to take criticism from 
his students with a smile. For criticise 
they will if a permissive atmosphere has 
been established in the classroom. By 
creating an attitude of ‘‘learning  to- 
gether,’’ a ‘‘we’’ feeling toward all ae- 
tivities, both teacher and class will con- 
sider criticism as impersonal, and hard 
feelings will be minimized. 

I can assure you this sort of teach- 
ing is much more satisfying than tradi- 
tional lecture-recitation-discussion meth- 
You get to know 
many of your students so much better 
than you could ever know them through 
traditional teaching alone. You are in 
a position to emerge from your experi- 
ences as a Social Engineer in its truest 


ods commonly in use. 
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sense because you get to know the inner 
workings of the minds of some of your 
students—how they think and what they 
think about, their work habits and atti- 
tudes; how they react in a social situa- 
tion to success and failure, to approba- 
tion and criticism from their age-mates. 
You also learn the extent to which an 
individual takes responsibility, shows 
initiative, persistence, ingenuity, and a 
cooperative attitude. You learn some- 
thing of their standards of accuracy, and 
of their dynamic interests and attitudes. 
Because of these understandings you are 
in a particularly good position to help 
students to develop desirable habits, at- 
titudes, and understandings. Your ef- 
fectiveness will depend on your expert- 
ness in the field of planned-development 
of human beings. Of course, vou are 
faced with a grave responsibility to 
carry vour guidance only as far as your 
qualifications warrant. 

In schools where this type of teaching 
is not in regular use, teachers should ree- 
ognize the inherent dangers in initiating 
such a change. The method may be new 
to parents, students, administration, and 
the teacher. The chances for immediate 
and striking success are unlikely. Most 
teachers stumble onward toward _ profi- 
ciency. Resistance can be avoided or at 
least kept in hand by proceeding slowly, 
by succeeding with each small change be- 
fore another is introduced. Often if the 
students can be convinced through ae- 
tual classroom experience, the other 
groups will go along. At least, this has 
been my experience. One should expect 
opposition; it is the unexpected that 
often catches us napping. By watching 
the pulse of the opposition one can gauge 
better the pace with which to proceed. 

Much more clasroom experimentation 
with teaching methods is needed.  Biol- 
ogy teachers can perform a_ valuable 
service by writing up their experiences, 
emphasizing how they did it, and in 
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what respects it seems more effective. 
The editor tells you how to write up your 
studies in the November, 1949 American 
Biology Teacher. Let’s share our ex- 


periences | 


; 
| 
‘ 
- 
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A High School Science Service® 


JAMES G. HARLOW 


University of Oklahoma, Norman, Oklahoma 


When Dr. Lockwood invited me to this 
symposium to present a paper deseribing 
the High School Science Service of the 
University of Oklahoma, she asked that 
I tell how and why the service was begun, 
what the range of the present service is, 
how other groups could get similar ser- 
vices started, and so on. Taking her 
suggestion as the basis of the content of 
my paper, I have set up three topics for 
presentation ; first, what the present Uni- 
versity of Oklahoma School Science Ser- 
vice is, what it does, and whom it serves; 
second, how this activity came into ex- 
istence, and how it now is supported, 
and third, the suggestions which our ex- 
perience has for those who would like 
to undertake similar things in their own 
areas. 

I 

The High School Science Service has 
a formally stated aim, which, briefly, is 
to promote in Oklahoma general educa- 
tion in science, to help in the location of 
talented young people in the fields of 
science in Oklahoma secondary schools, 
and to improve teacher training pro- 
grams in science at our own institution. 
This is admittedly an omnibus kind of 
objective; it includes practically every- 
thing done in schools in the science area 
below the second year in college; theo- 
retically it includes all of adult eduea- 
tion in science in general education 
fields; and it is concerned with all the 
state secondary school population in its 
search for scientifically promising young 
people. It is a service seeking to reach 
all scienee areas, ineluding that of 
biology. 

* Presented at the Annual Convention of the 
National Association of Biology Teachers, New 
York City, Dee. 27, 1949. 


In attacking this broad aim, two divi- 
sions of the work appeared immediately. 
The first was the planning and teacher 
education branch, whose activities are 
limited to our campus, and the second 
was the field branch which deals with 
all of the off campus activities we main- 
tain. 

In evaluating our on-campus activi- 
ties, it is important to remember that the 
University of Oklahoma is a relatively 
large institution. Its enrollment is ap- 
proximately eleven and one-half thou- 
sand students, and it has eight divisions 
which are concerned with science edu- 
cation in some way. These divisions are 
our six science departments, physics, 
chemistry, plant sciences, astronomy and 
mathematics, zoological sciences, and 
geology; our college of education, and 
our extension division. Since all of these 
divisions are interested in the develop- 
ment of science programs anywhere in 
our state, we do all our planning and 
program development in a twelve-man 
advisory committee, which represents all 
our science departments, the college of 
education, the extension division, and 
includes one or two other individuals on 
the basis of their strong interests in this 
field of work. The membership of this 
committee has been carefully selected, 
and in all cases represents a strong in- 
terest in general education and in publie 
education in science. Eight of the twelve 
members are Ph.D. people; nine are di- 
recting research in science, science edu- 
cation, or education. All except one are 
active college teachers at the present 
time; five have had substantial second- 
ary school teaching experience, and an- 
other two have had extended college 
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training in education in addition to their 
science Ph.D.’s. 

This presentation of the committee 
characteristics stresses the homogeneity 
of the backgrounds of its members; vou 
may rest assured, however, that com- 
mittee meetings are not quite lavender 
and old lace functions! However, in 
spite of the diversity of professional in- 
terests, the special departmental inter- 
ests and the inescapable minor personal 
frictions which characterize any group 
of this size in academic circles, we man- 
age to agree to a rather large set of 
operating plans and projects, which it is 
my function to implement as director 
of the service. 

Our current project is the develop- 
ment of science teacher curricula, on a 
university-wide basis, to meet recently 
altered state certification requirements. 
This project will require most of our 
available committee time for the remain- 
der of this school year, I imagine. Last 
year, the committee’s main project was 
the establishment of a general science 
course especially for teachers, taught and 
financed interdepartmentally by the sei- 
ence departments. You may have seen 
a report of this course a few weeks ago 
in the AMERICAN BroLocy TEACHER. The 
year before that, we were occupied with 
the establishment of our field program 
which for the present, due to finan- 
cial limitations, is directed particularly 
toward secondary science teachers and 
students. 

Administratively, the off-campus see- 
tion of the High School Science Service 
is a department in the university Ex- 
tension Division. All its field activities 
are directed in integration with the re- 
mainder of the university extension pro- 
gram, itself a large and varied program. 
The articulation with this program is 
carried out through the participation of 
our extension director in the activities 
of our advisory committee. At this time, 


the field activities of our service include 
loan collections, consultant services in 
science and science education, a series of 
science leaflets devoted to topies of inter- 
est and use to science teachers, a weekly 
radio program on the university radio 
station, science club services, speaker 
services in science and science education 
fields, an anuual science fair conducted 
on a state-wide basis, a curriculum li- 
brary, and a bimonthly science education 
bulletin distributed free to every second- 
ary science teacher in our state. 

Our loan collections are being built to 
meet two aims: (1) to provide relatively 
unavailable information concerning local 
items of scientific interest or teaching 
usefulness, and (2) to bring to the atten- 
tion of teachers new materials, and en- 
richment materials which they are un- 
likely to provide for themselves. In the 
first category are the items of greatest 
interest to biology teachers; at present 
we are lending sets of Oklahoma trees 
and other flowering plants, arranged as 
plastic-covered display herbaria, groups 
of twenty-five plastic-embedded Okla- 
homa insects, and the records of frog and 
bird ealls of the Comstock Publishing 
Company. The preserved materials are 
properly classified, and are accompanied 
by manuals which describe the life habits 
of the organisms in the collections. 
These collections are being expanded as 
rapidly as conditions permit; we hope 
eventually to be providing study collee- 
tions of all the conspicuous life forms of 
our area. 

In the second category of our loan col- 
lections we are currently providing three 
kinds of materials in the field of atomic 
energy education. We have the Life 
Atomie Energy display, mounted sets 
of the Westinghouse Nuclear Energy 
Charts, and a demonstration Geiger 
Counter now available on loan. These 
materials too are being expanded as our 
financial conditions permit. All loan dis- 
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plays are free to Oklahoma residents, and 
users pay only transportation costs. 

Our consultant services are the tech- 
nical services of our instructional staff 
in science and science education, and are 
made available on an actual expense 
basis to schools and other organizations 
which request them. We have provided 
assistance in the redesign of school lab- 
oratories, curriculum revision, identifica- 
tion of difficult life forms, repair and 
overhaul of apparatus, and so on. We 
send specialists to schools whenever nec- 
essary under this part of our program. 

Our weekly radio program is a fifteen 
minute popular science program on the 
University-owned station, which covers 
effectively a 125 mile circle around our 
institution. The program reports scien- 
tific developments from a wide range of 
basic science journals, and seeks to be 
popularly intelligible, as well as reason- 
ably accurate. 

At present our science club services 
are limited; we have some materials 
available for free distribution which pro- 
vide help in program planning and con- 
tacts with other science clubs. This work 
is being so well done by the publications 
of Science Service that we have found 
little effective material to add to their 
Sponsor’s Handbook other than local in- 
formation and news. 

Any school or other group can sched- 
ule speakers from our science faculty 
through our High School Science Ser- 
vice. The demand in this area is light; 
we provide ten or so such speakers per 
school year, mostly to science clubs, as- 
sembly programs and adult study elubs. 

Our first science fair, held last vear, 
attracted 125 exhibits, of course distrib- 
uted through all science fields. This year 
we are expecting nearly 100 per cent in- 
crease in that number; the fair idea was 
new in our state last vear, and our teach- 
ers had to become used to it. In addi- 
tion, we are hampered by the large dis- 


tances between places in the Southwest ; 
exhibitors at our science fair have to 
make arrangements to be away from 
home overnight, a condition not always 
easily met by secondary school young- 
sters. 

In our curriculum library, there are 
several hundred books, workbooks, lab- 
oratory manuals, and curriculum bulle- 
tins in science and science education all 
of which are available on free loan to any 
teacher requesting them. We actively 
collect these items, and are hoping to 
make this section of the service a basic 
research aid in science education for our 
state. 

We now are distributing thirty-two 
science leaflets free of charge to Okla- 
homa residents. These leaflets are mime- 
ographed, and include everything from 
directions for raising earthworms to ap- 
paratus lists for elementary science pro- 
grams. There are directions for making 
school darkrooms, and for making small 
aquaria; there are bibliographies for 
atomic energy education, for readings in 
geology and paleontology, and reports 
of local interest, such as descriptions of 
our glass industry, our state mineral 
resources, the production and distribu- 
tion of natural gas, and so on. 

The bimonthly bulletin of the High 
School Science Service is a four-page 
printed leaflet distributed free of charge 
to all secondary school science teachers 
in Oklahoma. It serves as a reminder 
of the various services available to teach- 
ers through the service ; it provides teach- 
ing ideas, science club news, news of our 
state Academy of Sciences and the 
Junior Academy, and also any other 
items of interest to Oklahoma science 
teachers. We would like to distribute 
this leafiet more broadly, but its cost 
prohibits distribution, for example, to 
superintendents and to elementary teach- 
ers. This bulletin provides the continu- 
ing contact of the Service with the in- 
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dividuals which it seeks to serve. It is 
distributed in September, November, 


January, March, and May. 

Last school year, approximately one 
hundred fifty of Oklahoma’s nine hun- 
dred secondary schools made some use 
of one or more of the High School Sei- 
ence Service facilities, other than the 
bulletin. Probably the most active items 
last year were the leailets; this year the 
most active items seem to be the loan 
collections. Some of them have been out 
of the office since the start of school ; this 
fall they have been viewed by more than 
five thousand school youngsters in sci- 
ence classes. 

As extension programs go in our in- 
stitution and in other large universities, 
the High School Science Service is not 
considered a large program, in terms of 
the number of people who participate 
in it. 
flection of the rather inadequate science 


This fact we believe to be a re- 


education program in our area, the edu- 
cational situation which the service itself 
was established to remedy. We are con- 
fidently expecting a noticeable annual 
growth in the number of participating 
schools in the field aspects of our pro- 
gram. 


II 


Now for the second of the major topies, 
how the High School Science Service was 
developed and how it is supported. 

The movement which culminated in 
the establishment of the High School 
Science Service is a little more than ten 
years old in Oklahoma. It began in our 
state Academy of Science, which for 
many years has maintained a special 
committee devoted to the development 
of high school relations for the Academy. 
During 1937 and 1938, this committee 
began the development of a consultant 
service for secondary schools in science 
and science education, based on volun- 
tary time contributions from members 
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of the Oklahoma Academy of Science. 
It also attempted the development of 
loan collections, and used the then avail- 
able Wea museum projects to help in 
their establishment. This whole project 
was stopped by the war, and lay unused 
for more than four years. A new line of 
development, the Science Clubs of Amer- 
ica movement, then made itself felt on 
the O. U. campus, again through a presi- 
dent of the Oklahoma Academy of Sei- 
ence who happened to be the chairman 
of Zoology. This man took his idea to 
the director of the University Museum, 
who had for many years been interested 
in science club work and public school 
science. Together, they began the dis- 
cussions with the University administra- 
tion which eventuated in the establish- 
ment of the High School Science Service. 
These discussions, it must be admitted, 
were greatly facilitated by the faet that 
Dr. George L. Cross, the president of 
the University, a former president of the 
Oklahoma Academy of Science, is him- 
self a professional botanist, and was 
familiar with the earlier ideas developed 
in the high school group in the Oklahoma 
Academy of Science. 

At the present time, the actual work of 
the field parts of the Service are carried 
on by a half-time stenographer, a half- 
time director, and paid student help as 
needed. The service has its own office in 
the new Research Institute building, and 
has a work room assigned as well. Its 
operating money, including travel ex- 
penses for school visits inside Oklahoma, 
is borne by a regular University appro- 
priation. The director’s salary is paid 
from the instructional budget; the re- 
maining half-time is assigned to physics 
teaching. 

LI 

The third division of this paper is a 
group of suggestions for the establish- 
ment of similar services in other areas. 
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Probably the most significant infer- 
ence from our experience in Oklahoma is 
that the sine qua non of this kind of 
enterprise is the location of interested 
people. After two years of work with 
it, my own conviction is that it probably 
would be impossible to establish such a 
program as this without accurate, per- 
sonal knowledge of the individuals who 
are to provide its guidance and support. 
This problem might be less critical on a 
small college campus in which there is a 
single science department instead of six 
different departments, and more interest 
However, 
smaller institutions may not command 


in teaching than in research. 


the prestige over large areas which is 
enjoyed by the larger colleges, so that 
while the planning and campus activity 
might be easier in a small school, the 
actual establishment of the effective field 
contacts for the service might be more 
difficult. 

The financial requirements of our 
service are not especially heavy. We 
now are mailing our bimonthly bulletin 
to about twelve hundred persons in Okla- 
homa, and are carrying all additional 
expense on a total annual budget of 
slightly less than two thousand dollars, 
exclusive of salaries for the stenographer 
and the director. This load is large 
enough, however, that it practically pre- 
cludes the establishment of a permanent 
service by any ordinary voluntary organ- 
ization of scientists or science teachers. 

For a packaged set of recommenda- 
tions for procedures in the establishment 
of other services similar to the one at 
the University of Oklahoma, I would 
present these : 

First, locate a group of individuals in 
your state teachers’ organization or 
in your state academy of science, or 
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both, and get them to consider, plan 
and agree to support the building of 
such a service. 

Second, locate established faculty mem- 
bers of some local institution of higher 
learning who are interested in public 
school science, preferably involving as 
many as possible of the science depart- 
ments of that institution in your dis- 
CUSSIONS. 

Third, provide the support of your own 
group for those faculty members in an 
attempt by them to interest their ex- 
tension director, other field contact 
agency or administrative officer in sci- 
ence service work. Extension and field 
service directors are congenitally sensi- 
tive to opportunities to extend the con- 
tacts of their agencies, and it is from 
this source in most cases that institu- 
tional funds will have to come to sup- 
port the actual 


service. 


operation of the 


It has long since been trite to observe 
that science has become the basic activity 
of the United States, and in the same 
breath to note that the general popula- 
tion is poorly informed in science fields. 
With the report of the President ’s Com- 
mission on Higher Education and the 
Report of the President’s Scientific Re- 
search Board, there is immensely au- 
thoritative support for the view that bet- 
ter education in science is one of the 
crucial needs of our time. The Univer- 
sity of Oklahoma Science Service is one 
attempt to meet this need on a broad 
public institutional basis, through en- 
richment programs for existing science 
education activities, through better prep- 
aration of science teachers and through 
the location of the talented young people 
who are our primary reliance for the 
healthy economic order of the future. 


The Use of 2” x 2° Photomicrographs in the 


Teaching of Biology* 


ABRAHAM MARSHALL WECKSTEIN 


Barringer High School, Newark, New Jersey 


During the past 20 vears, we have wit- 
nessed tremendous strides in our efforts 
to make the study of microscopic mate- 
rials more readily and completely under- 
stood by our students. The use of charts 
and models has helped to enrich our 
With the development 
of micro-projection apparatus, it becomes 


biology program. 


possible for the biology teacher to show a 
microscopic object to the whole class at 
the same time and to be sure that the 
students have their attention focused on 
the really important things. 

In 1930, Black (1) 
experiences with the use of micro-projec- 


had reported his 


tion apparatus in several German public 
He concluded as fol- 
lows: ‘‘After all, if a student studies 
biology for only one year, it seems a 


secondary schools. 


needless expenditure of time to teach the 
technique of using the compound micro- 
scope. If he is going on in biology, this 
is absolutely necessary, and therefore, is 
commendable; but in our general course 
it would seem that we might better show 
the results of using the microscope.’’ 

In 1933, Stathers (2) conducted an in- 
vestigation to compare the relative effec- 
tiveness of instruction in biology by use 
of the individual microscope method and 
Stathers 
found that the micro-projection method 
was 19% 


the micro-projection method. 


superior to the individual 
microscope method in terms of learning 
factual material and that its use resulted 
50 to 75%. He 


instead of only one in- 


in a saving of time of 
concludes that 
dividual viewing the specimen, a class 


* Presented at the Annual Convention of the 


National Association of Biology Teachers, New 
York City, Dec. 27, 1949. 


views it as it really is; not haphazardly, 
but directly.’’ 

In 1934, Fitzpatrick (3) in his Biology 
for Public School Administrators con- 
eluded: ‘It is far cheaper to supply a 
class with a micro-projector than to fur- 
nish each student with a microscope.”’ 

In 1939, the author (4) of this article 
reported that 44% of the schools located 
in cities of 100,000 or more population 
were equipped with micro-projection ap- 
paratus. However, it was found that 
slightly over 25% of these schools re- 
ported that their micro-projectors did 
not function very well. When this was 
the case, the teachers were inclined to 
stop using the micro-projector and _ re- 
turned to the use of the individual micro- 
scope method. In the author’s own 
school, for example, with four teachers 
of biology, the micro-projector is. only 
occasionally used for the demonstration 
of living specimens. You may rightly 
ask: ‘* Well, why don’t vou use this ex- 
cellent piece of equipment more than you 


do,”’ The answer to this question is as 


follows: 

1. With three rooms equipped for the 
teaching of biology, it becomes most 
difficult to move the micro-projector 
from room to room. It is too expen- 
sive a piece of equipment so that one 
can be provided for each room for 
permanent installation. 

2. Teachers want demonstration mate- 
rials available for immediate use and 
not after they have finished their ob- 
servations and discussions. 

3. The micro-projector can only be used 
in a completely darkened room. Such 
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rooms are not always available. Be- 
sides, it is undesirable to subject stu- 
dents to complete darkness day after 
day. 

As a result of these inadequacies of 
the micro-projector, 2” x 2” Kodachrome 
photomicrographs were used to replace 
and supplement the individual micro- 
scope in the examination of microscopic 
materials. Many of these slides were 
prepared by the writer; others were pur- 
chased from such supply houses as Clay- 
Adams Co., Ine., the Carolina Biological 
Supply House, the General Biological 
Supply House, and the Society for Vis- 
ual Education. It is possible to use these 
slides in a semi-darkened room, and by 
the use of a shadowbox, in a completely 
lighted room. The preciseness and su- 
perior value of these slides as compared 
with the micro-projection method has be- 
come readily apparent. 

Each of the three biology rooms at 
Barringer High School is equipped with 
a lantern slide projector, a strip-film pro- 
jector, and a 2” 2” slide projector. 
This equipment is permanently installed, 
and has required little or no mechanical 
attention. 


The three 2” « 2” projectors 
were purchased for less than one-half the 
cost of one micro-projector. Besides, 
they are available just when the teacher 
wishes to use them. Shadowboxes, built 
by the students, are also available. A 
complete set of slides has been assembled 
for use by our teachers. These slides 
can be purchaed for approximately $1.00 
each, permanently mounted, and should 
last for many vears. Thus, the cost of 
one slide obviates the cost of twenty or 
more microscopic slides. The saving in 
money is tremendous. Even if one set 
of 2” x 2” slides were provided for each 


room, the cost of such material is negli- 


Photomicrographs iin Biology 61 


gible as compared with the continuous 
replacement of microscopic slides. 

For the examination of living micro- 
scopic forms, the miero-projector is still 
being used. Each time this apparatus is 
used, however, the writer keeps wishing 
for a more reliable and inexpensive piece 
of equipment to do the same job. Surely, 
in this atomic age, such a piece of equip- 
ment will soon be available. 

With academic classes in biology, sev- 
eral students have been permitted to 
record their observations by photomicro- 
vraphy rather than by the drawing of 
specimens or through the completion of 
prepared drawings. Is this not the 
method for accurate observation and 
research? The potentialities for the use 
of such equipment are tremendous. 

When students do individual micro- 
scope work, 2” « 2” photomicrographs of 
the same slides used by the students are 
employed by focusing the slide on the 
shadowbox in the completely lighted 
room. This obviates the use of com- 
panion eyepieces. The teacher can then 
be sure that the student sees what he is 


supposed to see. 
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Make Your Own Color Slides” 


BROTHER H. CHARLES, F.S.C. 


St. Mary’s College, Winona, Minnesota 


The development of a real love for the 
out-of-doors should be one of the pri- 
mary aims of any biology course. Con- 
sequently, our biology courses must give 
inspiration as well as information. The 
joy of living is much fuller for those of 
us who have a friendly acquaintance 
with the things God put in the fields for 
our enjoyment. Our biology courses 
should be geared to promote an intelli- 
gent enjoyment of the various plants and 
animals. And we should be so filled with 
enthusiasm for the biological information 
we have that we are more than eager to 
show our students the wonders we see in 
Nature. 
knit series of units which introduce the 


Are our biology courses well- 


students to the great principles and won- 
ders of Nature in an interesting manner? 
Or, are they a study of isolated specimens 
which are dead, evil smelling and only 
remotely related to making living both 
effective and enjoyable ? 

We answer these questions in the job 
analyses which we make from time to 
time in order that our technique of in- 
struction as well as our fund of informa- 
tion will not become static. It is bevond 
the scope of this paper to analyze the 
But, I would 
like to consider with you the production 


entire job of instruction. 
and use of the 2 « 2 inch slide as a means 
of making certain biological ideas effec- 
tive and real to our students. 

To develop an understanding of and 
an appreciation for things biological 
students should have contact with liv- 
ing things. We realize that, and pro- 
vide laboratories in which we establish 
aquaria, vivaria, terraria, and even small 


* Presented at the Annual Convention of the 
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greenhouses. But, we realize these are 


inadequate. Students should go into the 
fields and study living things in their 
natural surroundings. However, the 
tendency to concentrate our students in 
large schools which are far removed 
from the wide open spaces, and the large 
number of students which each of us is 
expected to teach, make the occasional 
field trip difficult and frequent field 
trips for all of our students quite im- 
possible. 

Effective general education demands 
a knowledge of biological faets and prin- 
ciples which are far beyond the scope 
of experimentation of our laboratories. 
How climate, soil, and other factors of 
the environment affect life; how plants 
and animals are interrelated and inter- 
dependent; and how our natural re- 
sources should be used for man’s con- 
tinued well-being must be taught. But 
how are these essential ideas to be pre- 
sented to the students in an effective 
manner? Words alone are woefully in- 
adequate. Since few of us live in re- 
gions readily accessible for field work 
we must resort to pictures which stimu- 
late interest and which step beyond the 
limitations of our vocabulary and that 
of our students in helping them grasp 
the ideas we strive to present. 

Movies, film strips and slides are avail- 
able in a multiplicity of subjects. Many 
of them, however, are not exactly suit- 
able for the subject matter, the particu- 
lar community in which we teach, or our 
methods of presentation. Consequently, 
we either adapt our presentation to the 
available visual materials, or we build 
our own. Regardless of whether we take 
the pictures or inspire and direct our 
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students to take them, I believe we can 
and should build our own. Such visual 
aids are tailored to our methods of in- 
struction; are more easily and com- 
pletely interpreted since we have first- 
hand knowledge of the details included ; 
and are most effective in inducing stu- 
dents to go out and get acquainted with 
the living things in their area. 

Effective movies are difficult to pro- 
The technique of the camera is 
not complicated, but cutting and editing 
Few home- 


duce. 


require consummate skill. 
made movies on biology are coherent, 
complete and satisfactory. 

Film strips contain sequences of pic- 
tures most of which have been taken 
under many different conditions. Un- 
less we limit ourselves to black and white 
film there is little chance of our making 
uniformly adequate strips for projection. 
And, once the strip is made the sequence 
of presentation is fixed. 

The 2» 2 ineh slide made with color 
film is easily produced and offers the 
The pro- 
duction, projection and storage of such 
The pro- 


greatest opportunity for use. 


slides are reasonable in cost. 
jectors are easily handled and the slides 
ean be used in any sequence desired. 
The equipment necessary for the pro- 
duction of the 2» 
include a 35 mm. camera, supplementary 


2 inch slides should 


lenses for closeups and for distance 
shots, a lens hood, a haze filter, a tripod 
Pamphlets and arti- 
cles in current magazines give detailed 
instructions for the mastery of these 
tools. Once you know the characteristics 
of your camera and meter and the allow- 
ances you must make for the type of 
color film used 90% of vour results 
should be technically satisfactory. 
Before discussing the production of 
slides may I stress the fact that while 
technical perfection is desirable it is less 
important than knowing WHAT you want 
and wHy. Knowing wiy you want the 


and a light meter. 
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picture is probably the greatest factor in 
getting satisfactory results. This pre- 
supposes a careful appraisal of what you 
need in order to present each lesson effee- 
tively. After you have decided exactly 
what each picture should show you are 
better able to select suitable localities for 
your pictures or to make use of those ex- 
ceptional opportunities which occasion- 
ally present themselves to those of us 
who walk the fields. Also, vou know how 
the pictures should be composed to bring 
out your ideas. 

For nature photography, 35 mm. 
cameras are most convenient. They are 
easily carried in the field, can be brought 
into action quickly, and the images on 
the film are sharp enough for great en- 
largement. They are equipped with 
lenses which are corrected for color and 
an f 3.5 lens is fast enough to stop the 
action of most animals when the shutter 
speed is set at a hundredth of a second. 
Such cameras are equipped with a range 
finder which is very convenient for sharp 
focusing. Supplementary lenses are fre- 
quently used for closeups and then the 
focus is determined by measuring the 
distance from the lens to the subject. 
A lens hood should be used at all times 
to prevent haze resulting from stray 
beams of light. 

A telescoping tripod is stable enough 
for small camers and should be used 
whenever possible. The composition of 
the picture is more easily controlled, 
fuzzy images resulting from movements 
of the camera are avoided, and those 
long waits which often occur before the 
subject is in the desired position are not 
so tiring. 

Correct exposure is very essential for 
accurate, brilliant color pictures. Sheets 
issued with color film give exposure data 
for certain typical situations but the con- 
ditions under which a nature photogra- 
pher must work are so diverse that a 
meter of the photoelectric type is a nee- 
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essary part of the equipment. An ex- 
posure record should be kept until vou 
are thoroughly familiar with the per- 
formance of both your camera and the 
meter in the various situations under 
I find that the 
lens opening and exposure time indicated 
by my meter when held in the camera 
position give fine results for pictures 


which you take pictures. 


taken at distances from 16 inches to 8 
feet. For scenes at greater distances 
meter readings are taken in the various 
parts of the field of the camera and the 
exposure established midway between the 
greatest and least light intensity. As 
long as the difference in light intensity 
in one part of the field does not exceed 
that in other parts by more than eight 
times I usually get a satisfactory over- 
all record. However, extremes in light 
intensity should be avoided. Pictures of 
subjects only partly in bright sunlight 
will vary from faded, thin records in the 
well lighted areas to dark reds and blues 
in the shaded areas. Sharp shadows may 
be reduced by shading the subjects with 
a single thickness of white cheese eloth. 
Many of my best pictures were taken 
when a tiny white cloud shielded the 
sun. On cloudy days and whenever I 
take pictures of objects more than a thou- 
sand feet distant I use a haze filter in the 
lens hood to prevent excessive blueness. 

Naturalness is a prime requisite of 
effective pictures. The more nearly our 
illustrative materials approximate the 
actual conditions of the biological phe- 
nomena being presented the better they 
serve in conveying our ideas to our stu- 
dents. Consequently, the plants and ani- 
mals should be photographed where they 


grow. Pictures taken in the field are 
more natural to the eve and are more 
suitable for teaching purposes since they 
include enough of the natural surround- 
ings to show the typical habitat of the 
particular organisms. 

Most color films are processed by the 
manufacturer and are returned mounted 
in cardboards called Ready Mounts, 
which are suitable for immediate pro- 
jection. Ready Mounts are light, dur- 
able, allow for contraction and expan- 
sion of the film and are easily handled 
in modern projectors. The principal ob- 
jection to them is that the film is exposed 
to dust and finger prints. Films are bet- 
ter cared for if they are mounted be- 
tween glass plates. The glass plates are 
either two inches square and bound to- 
gether by adhesive tape, or smaller and 
held together in a narrow cardboard rim 
by means of aluminum coated paper 
which also serves as the mask. I prefer 
the second type since less breakage re- 
sults from the rough handling often 
given classroom materials. 

An efficient system of slide storage is 
necessary if the slide is to be readily 
available at the time we wish to use it. 
The fact that each biologist seems to 
have his own way of caring for his slides 
may indicate that no ‘‘best way’’ has 
been developed. Regardless of what sys- 
tem vou use the slides should be labeled, 
numbered, indexed at least according to 
subject and filed in light-tight drawers 
or boxes. Finally, each lesson plan 
should be accompanied by a list of the 
sequence of slides which are most suit- 
able for that particular lesson. 
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The Place of Anthropology in the 


Biology Course* 
HAROLD NAGLER 


James Madison High School, Brooklyn, New York 


A recent questionnaire to the academic 
high schools of this city revealed that 
fewer than ten percent include a unit on 
anthropology in their biology course of 
Of those reported the average 
time given to this subject is only four 
It is probable that less than half 
of this time is devoted to the study of 
race and racism. 


study. 


days. 


Many teachers of biology regret this 
negligence of a very serious social prob- 
lem. Yet they find that the pressure 
of other demands impedes the realization 
of their annual September resolve to do 
a good job on the biology of race differ- 
ences. 

A suggestion that may be helpful to 
them is not to consider the addition of 
another unit to an already crowded 
We urge that they 
include in some of the topics a_ brief 


course of study. 


discussion of those points where the facts 
and principles of the topic impinge on 
The most 
When 
the pupils understand what is inherited 
and what is not (insofar as such dis- 


those of the biology of race. 
important of these is Geneties. 


tinction is possible) he is on the road 
to understanding what a race is. The 
distinction between the germinal and the 
somatic is also the distinction between 
the racial and the cultural. 

Racist doctrines are based on the as- 
sumption that such distinctions do not 
exist. When the voung student learns 
something of the nature of the gene and 
its interrelation with the body he will 
begin to appreciate the basic fallacies of 
the racist doctrines. 


* Presented at the Annual Convention of the 


National Association of Biology Teachers, New 
York City, Dec. 27, 1949. 


The studies of Franz Boas on Euro- 
pean immigrants to America and of H. 
L. Shapiro on Japanese immigrants to 
Hawaii show the great sensitivity of 
many physical characteristics to the en- 
vironment. These data indicate that 
even without racial mixture the bodily 
form of the immigrant group tends, in 
successive generations, to resemble more 
and more the physical traits of the native 
population. 

In studying hybrid vigor in plants and 
animals it is well to point out that cur- 
rent racist doctrines concerning so-called 
‘*mongrelization’’ and the evils of race 
mixing contradict the evidence. While 
there is little evidence of hybrid vigor 
in man there is none that intermarriage 
is biologically harmful. Studies of 
mixed groups have been made in Hawaii, 
Brazil, South Africa and Piteairn Is- 
land. Some of these data are not too dif- 
ficult for high school students to under- 
stand. 

When we study the topic of public 
health sooner or later someone brings up 
the question of racial differences in im- 
munity to infectious disease. Interest- 
ing data on this are to be found in Im- 
munity by Zinsser, Baynes and Jones. 
As you peruse the sections devoted to the 
many diseases you will notice near the 
ends some of the sections a paragraph or 
two on the matter of racial differences. 
In each case the experimental data are 
referred to and evaluated. And in each 
case the verdict is: ‘‘Not Proved.’’ For 
instance, it was reported that in an epi- 
demic of yellow fever in Charleston, the 
Negroes had a lower mortality than the 
white population. It was believed by 
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some that this was a case of a true racial 
difference in immunity. The authors of 
the text, however, show how the reports 
failed to consider the possibility of pre- 
vious exposure with the elimination of 


the more susceptible Negroes. The latter 


live in an exposed neighborhood where 
there may be some endemic vellow fever 
unrecognized by the health authorities. 
When material such as this is discussed 
in class one has an excellent opportunity 
to demonstrate scientific thinking. 

When it comes to general physiology 
it is well known that some groups of 
people appear to show a racial difference 
in basal metabolism, pulse rate and blood 
pressure. Examination of medical stu- 
dents in China showed that they had av- 
erage basal metabolic rates, pulse rates 
and blood pressures significantly below 
those of their age-mates among the medi- 
eal students in New York. Some of these 
American students went to Pekin for 
their internships and residencies. After 
two years in the Orient it was found that 
these data for the white American stu- 
dents had fallen considerably, though 
they did not reach those for the native 
Chinese students. 

It is quite possible that what we con- 
sider normal or average for these meta- 
bolic functions in this country may be 
dependent to a great extent on our way 
of life. 

Speculations are often made on differ- 
ences in brain size and complexity of the 
cortical areas. Almost fifty vears ago 
an anatomist at Johns Hopkins measured 
the brains stored in the museum of the 
medical school. He and his students re- 
ported that the brains of the Caucasians 
were larger and more developed than 
those of the Orientals and these in turn 
superior to those of the Negroes. The 
study was repeated on the same speci- 
mens a few years later with one differ- 
ence. In the second study the labels were 
replaced by code numbers that were not 


Biology Teacher 


identifiable by the students making the 
observations. This time no significant 
difference was found. 

One should not leave the study of 
blood and the circulation without ex- 
posing some of the popular fallacies con- 
We point out, 
of course, that heredity and the racial 


cerning race and blood. 


differences are transmitted by the genes 
in the gametes and not by blood. 

In the study of the blood groups it is 
necessary to vuard against a cotnmon 
misunderstanding. When we say that 
there are racial differences in the groups 
that is not to say that there is a racial 
The blood 


groups are determined by genes. One 


difference in the individuals. 


racial type may have more individuals 
with the gene for O or A or B than an- 


other. Among the Japanese the inei- 


dences are roughly A, 52° B and 
97% QO. 
the Germans who are a much different 
The percent- 


These ratios are also true for 


race from. the Japanese. 
ages for Poland are similar to those for 
North China. 
© among the Americans is taken as evi- 
In this 


topic one points out that it is harmless 


The high percentage of 
dence of their <Asiatie origin. 


to receive a transfusion from a person of 
another race if the donor is of the same 
blood group but that the wrong blood 
from a person of the same race may be 
fatal. 

When studying vaccines ask your class 
if they have ever been harmed seriously 
by receiving material from cows, rabbits 
Point out to them that rarely 
have people refused to accept immuniza- 
tion by inoculation of material made 
from louse intestine, macerated chick 
embryo, pustules from calves, suspen- 
sions of hundreds of millions of dead 
bacteria or extracts from the desiccated 
brains of rabid rabbits. Yet on the floor 
of Congress violent objection was made 
to the proposal to use the blood of a 
man for a transfusion into another man 


or horses. 
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simply because the proposed donor had a 
certain layer in his skin characterized by 
the presence of a larger deposit of mela- 
nin than was in the skin of the recipient. 
The objection on the ground that it would 
‘“mongrelize’’ the white race is rich ma- 
terial for classroom discussion of genet- 
ics, physiology and society. 

In the study of the skin it should be 
made clear that here we find two ex- 
amples of a true racial difference. These 
are seen in the stratum pigmentosum 
and in the shape of the hair follicles 
which give the characteristic shape to the 
shaft of the hair. 
whatever the origin of these differences 


As was said before 


they can no longer be considered as evi- 
dence of fitness of man as a_ biological 
animal. 

The final suggestion is related to the 
history of biology, the great men whose 
names we mention as the heroes of sei- 
If the nationalities of these men 
are mentioned when we discuss their 
work it will become apparent that no 
ethnic group has a monopoly of genius. 

There are numerous topics the 


ence, 


course of study in biology which have 
implications for the understanding of 
To the high school 
youngster it should be made clear that 
there are race differences which probably 
arose in the same way that variations of 
other animals came about, that these dif- 
ferences are not of the nature of fitnesses, 
that all races have great potentialities 
for service to mankind and that the doe- 
trines of racism have no foundation in 
fact. 


the science of race. 
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Dear Dr. Breukelman: 

... We understand that there is also 
pending before the United States Interstate 
Commerce Commission, Washington, D. C., 
an application for a blanket 10% increase in 
all express charges regardless of classifica- 
tion. The enclosed Bulletin gives special in- 
formation pertaining to the shipment of 
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LIVE ANIMALS. I am certain that the 
charges now in effect and others proposed are 
not going to be paid willingly by school au- 
thorities. 

Most school men do not know about the 
new and proposed rates. Once they under- 
stand, we find that they cancel orders (that 
must be sent by regular express) in large 
We believe that they will be more 
and more concerned when the facts are 
Protests from all over the United 
States are in order to the United States In- 
believe 

Biology 


volume. 
known. 


terstate Commerce Commission, 
that readers of The American 
Teacher would be particularly interested in 
knowing the facts. 

Rates that discriminate prohibitively 
against shipments of live animals for educa- 
tional and scientific use are not wise or in 
the public interest. ... 

We believe that a direct protest from you 
would carry weight with the United States 
Interstate Commerce Commission. 

Very cordially yours, 
CHARLES E. Burt, Manager 
Quivira Specialties Co., 
Topeka, Kansas 


A copy of our January 1950 Bulletin was 
sent to the President, Railway Express 
Agency, Ine., 230 Park Avenue, New York 
17, New York. His reply is quoted as fol- 
lows: 

Mr. Charles E. Burt 

Quivira Specialties Company 

Topeka, Kansas 

Dear Mr. Burt: 

Your letter of January 17 gives me a lot 
of concern, not alone because it forecasts the 
loss of a substantial portion of your traffic, 
which we can ill afford to lose, but of equal 
seriousness is the apparent failure to fully 
evaluate the basic reasons, such as constantly 
mounting costs that compelled us to adjust 
our rates. 

You realize, I am sure, that every com- 
modity we have to buy to maintain the serv- 
ice has inereased in price since the war and 
that to remain in business we must have in- 
creased revenues with which to pay our bills. 
In that respect our problem is identical with 
yours—we cannot long remain in business 
when expenses exceed income. 
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On May 6, 1949, an Emergeney Fact-Find- 
ing Board appointed by the President of the 
United States recommended that our em- 
ployes be granted an increase in wages of 
seven cents per hour retroactive to October 
1, 1948, and a five-day 40-hour work week to 
become effective September 1, 1949. These 
recommendations, accepted by both parties 
in the dispute, will increase our cost of op- 
eration by not less than $14,358,084 annu- 
ally. As over 80° of our cost dollar goes 
for wages, the necessity for increased rates 
can readily be seen. 

In our opinion, the increased ratings on 
live animals, frogs, fish and snakes were fully 
justified because of the special handling such 
animals require. The correct rating and 


minimum charge on each is as follows: 


Live Minimum 
Specimens Rate Charge 
Cactus l $0.86 
Snakes 2 l 1.72 
Alligators 1.72 
Turtles 14x] 1.29 
Fish 14 x1 1.29 
Mammals Z 1 2.00 
Birds 2 xi 2.00 
Frogs 2.00 


In the light of the foregoing explanation 
I trust you will have a better understanding 
as to the necessity of establishing minimum 
charges for performing a complete and spe- 
cialized service in the handling of this par- 
ticular traffic. 

I am truly appreciative for your writing 
me so frankly about your situation and | 
want to express my personal thanks for your 
valued patronage in the past. We need your 
traftic 


will recognize the merits of our position and 


every pound of it—and I hope you 


the compelling reasons for the rate changes 
that have been made and will find it possible 
to continue to use our service. 
Yours very truly, 
A. L. HAMMELL, President 
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Miss Ruth Dodge, President National Associ- 
ation of Biology Teachers 

24 East Linden Street 

Alexandria, Virginia 

Dear Miss Dodge: 

I noted your name and official position in 
the Nature magazine and thought you would 
be interested in what I am about to state. 
I am a seventy-four year old physician, still 
in active practice, but not so active but that 
I have some time for my hobbies, 

For nearly fifty vears, | have been a col- 
lector of inseets and have an extensive col- 
lection. Although by far the greatest part 
of it was gathered from North Western Ohio, 
I also have a good many specimens obtained 
by exchanges and collected myself in other 
states and countries. Nearly twenty years 
ago, when I was a member of the school 
board, [| began organizing nature study elubs 
of a dozen or more youngsters each summer, 
who would be studying biology the following 
year, teaching them how to make a collection 
as required for their biology course, [ was a 
firm believer that biology and nature study 
should be given much more of a place in the 
high school curriculum and that the teachers 
should be able to take the classes out to study 
nature itself, which would be impossible for a 
coach, whose time would be taken up with 
the training of his teams. I observed that 
youngsters in my clubs were very enthusiastic 
and from the training they received in obser- 
vation and classification, they were practically 
without exception the best students in their 
classes, not only biology but in other subjects. 
Too, | was rewarded with some fine friend- 
ships with them through later years. 

With this rather lengthy introduction ] 
wish to have it known by biology teachers, 
who might be interested, that I would be glad 
to be put in touch with them by mail and be 
of whatever assistance I could be in provid- 
ing them with a representative collection of 
the different orders of insects. 

I have devised a standard case similar to 
but much less expensive than the Riker 
mount, but which has I think these superior 


advantages. The transparency is of plastic 
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and tinted soft paper of the Kleenex type is 
put over the cotton which adds to the beauty 
of the display and to the lightness of the 


Half 


size cases of 6 and 44 inches could be made 


case. My cases are 12 by 834 inches. 


and would stack up perfectly with the larger 
cases. My plan is not to detract from the 
beauty of the specimens with labels, but to 
attach the identification history to the back. 
This would be a preferable plan to determine 
in any examinations what the pupils had 
learned. I was able to purchase from a firm 
in Troy, Ohio, steel cabinets with drawers of 
the right dimensions, which served admirably 
for the housing and preservation of my in- 
sects. One cabinet holds 100 cases with ad- 
ditional room tor books and notes. I pre- 
pared a mimeographed pamphlet for the 
inembers of my clubs, which furnished them 
information on how to spread and preserve 
their insects and be able to display them for 
the interest and pleasure of others. I shall 
he vlad to hear from you. 

Sincerely yours, 
VeEHR, M.D. 
Physician and Surgeon, 
Bellevue, Ohio 


J. 


CONSERVATION KIT 

CONSERVATION IS EVERYBODY'S BUSINESS, 
a new kit of Teach-O-Filmstrips, has just 
heen released by Popular Science Publishing 
Co, 353 Fourth Ave., N. Y. 10, N. Y. in 
answer to the call of the N.E.A. and other 
edueational organizations for more teaching 
of conservation. Produced in co-operation 
with World Book Eneyelopedia, the new 
series has been made with the help of eduea- 
tional consultants from the Soil Conservation 
and Forest Services of the U. 
of Agriculture. 


S. Department 


Designed for Social Studies and General 
Science elasses of seventh, eighth and ninth 
grades, the series consists of four filmstrips, 
each over 50 frames in length, and all in full, 
Frames appearing in the 
strips were culled by subject-matter and 


natural color. 


curriculum experts after six months’ comb- 
ing of visual conservation source materials. 
Many of the photographs are official U. S. 
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Government pictures. Others are original 
drawings and photographs especially enacted 
for the series. 

A broad interpretation of the subject 
characterizes the entire series which includes 
conservation of human life and health. 
Titles of the four strips are: People—Our 
Most Valuable Resource; Saving the Soil; 
Using our Forests Wisely; Nothing can Live 
Without Water. Each strip is a self-con- 
tained unit of instruction, with an introdue- 
tion, development of basie content, sum- 
marization and suggested follow-up activities. 
Price is $24.75. Available at audio-visual 
dealers throughout the country or direct from 
Popular Science, Audio-Visual Division, 353 
Fourth Avenue, New York 10, N. Y. 


FILMS 


LIFE OF A PLANT, a new one-reel color film on 
the life eycle of a typical flowering plant, has 
just been released by Encyclopaedia Britan- 
nica Films, 

Portraying in minutest detail a science sub- 
ject which is universally studied at almost all 
levels of the school curriculum, the film will 
find a wide use in teaching, although it was 
designed principally for the middle grades 
science program. 

Using the garden pea as a representative 
flowering plant, the film permits the viewer 
to watch a plant grow in a few seconds by 
means of time-lapse photography. 

In subsequent sequences animated draw- 
ings reveal the processes going on inside the 
plant. Water and minerals move up from 
the soil through the roots and stems; carbon 
dioxide enters the leaves. Through a cross 
section view of the flower, drawings depict 
the female and male parts and the film de- 
seribes the processes of pollination and ferti- 
lization, essentially the same for every flow- 
ering plant. 

The film may be purchased from Eneyelo- 
paedia Britannica Films, Wilmette, Tllinois, 
for $90. It may be rented from most film 
rental libraries or from any of EBF’s six 
libraries in New York, Boston, Atlanta, Chi- 
cago, Dallas, or Pasadena, at $4 for one to 
three days’ use, plus $1 for each additional 
day. 
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PopuLar SCIENCE PUBLISHING COMPANY an- 
nounces release of its first science filmstrips 
in three years: a Science Education Teach-o- 
Filmstrip Package, consisting of three full- 
color series, a total of nine filmstrips, that 
provide complete vertical and horizontal coy- 
erage of the elementary science curriculum. 

The three filmstrip series are entitled 
WEATHER; PLANTS AND ANIMALS; 
and MATTER-ENERGY. Each follows the 
same pattern as the others—each has three 
filmstrips, the first for Grades 3 and 4; the 
the third for 


Each series carries one se¢i- 


second for Grades 5 and 6; 
Grades 7 and 8. 
ence topic through all the grades in graded 
complexity. Thus, teachers may use one se- 
ries for complete vertical penetration of one 
subject; or may use one strip from each se- 
ries for horizontal coverage of three science 
subjects on the same grade level. 

Each filmstrip consists of 50 full-color 
frames; each series of three strips has a total 
of 150 frames. All frames are entirely origi- 
nal; none are reproductions from any text- 
book or publication. Strips utilize a variety 


of visualizations, including photographs, 


; | Mar. 
drawings, charts, diagrams and text frames. 
Each series is accompanied by a free, com- 
Further 
information about this unique new Science 


pletely-illustrated Teaching Guide. 
Filmstrip package may be obtained from 


Popular Science Publishing Company, 
Audio-Visual Division, 353 Fourth Avenue, 


New York 10, New York. 


UNITY OF SCIENCE ESSAY 
CONTEST 

The Institute for the Unity of Science is 
sponsoring an essay contest open to students 
of any institution of higher learning dealing 
with the subject, “The Divorce Between Sei- 
ence and Philosophy,” examining its his- 
torical origins, its logieal basis, and proposals 
for its termination. A prize of $300 will be 
awarded for the best essay and two addi- 
tional prizes of $100 will be given for the 
next two best essays submitted before Janu- 
ary 1, 1951. 
write the Institute for the Unity of Science, 


For complete contest rules 


American Academy of Arts and Sciences, 28 
Newbury Street, Boston 16, Massachusetts. 


Plant Societies of the Colorado and 


Mexican Plateaus* 


LESLIE A. KENOYER 


Western Michigan College of Education, Kalamazoo 


The highlands of central Mexico are 
an extension of the plateau of the west- 
ern United States.. Similar vegetation 
types occur in similar edaphie and cli- 
matic situations in both areas. They also 
have many genera in common. The 
broad northern grassland area narrows 
toward the south and has pretty well 
tapered off by the time the Mexican bor- 
der is reached. Chaparral or scrub for- 
est is extensive in northern Mexico. 

* Paper presented at the Regional meeting of 
the NATIONAL ASSOCIATION OF BIOLOGY TEACH- 
ERS held in Detroit, Michigan, November 19, 
1949. 


As is generally known, altitude has 
much the same influence as latitude on 
vegetation types. By travelling in Mex- 
ico from the tropical lowlands to the high 
peaks, a journey of twenty or thirty 
miles one would proceed through a trop- 
ical forest, a zone of semitropical vege- 
tation including sweet gum, an oak zone, 
a pine zone, a fir zone, a zone of low 
shrubs and a zone of matted, alpine 
herbs. In short, the journey would be 
practically an epitome of the ecological 
zones encountered in a six thousand mile 
trip from the tropics to the Arctic region. 
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In the Rockies the succeeding zones are 
somewhat similar, the tropical being, of 
course, omitted. 

Combined with the temperature in- 
fluence is the humidity influence, in 
which rainfall, atmospheric moisture and 
water-retaining capacity of the soil must 
be taken into consideration. Dry areas 
of the Rockies are occupied by desert 
types, and 
The same groups extend into 
Mexico where they are often represented 


such as stonecrops, cacti 


Vuceas. 


by larger species, such as the columnar 
cacti and the tree vuccas. The sage- 
brush of the western states is largely re- 
placed by creosote bush and Leucophyl- 
lum in northern Mexico, Slightly higher 
but still relatively dry areas are occupied 
in both republics by characteristic juni- 
per-nut pine formations of relatively 
and distributed 
Oaks, and at somewhat higher altitudes, 


small sparsely trees. 
pines, occupy the same temperate climate 
At higher alti- 
tudes these are replaced by firs (and in 


level in both countries. 


the United States, spruces), which on 
wind-swept slopes assume the charac- 
teristic elfin timber form. These vield 
to mountain meadows made up of low, 
matted plants and extending to the alti- 
tude at which perpetual snow draws the 
limit to plant associations. In the tropics 
of Mexico large-leaved plants and elimb- 
ers prevail. Epiphytes consist mainly 
of bromeliads and Parasites 
such as dodder and mistletoe are com- 
mon. 


orehids. 


These interesting groups extend 
upward into the realm of the oaks. 


Reviews 
BOOKS 


GATES, FRANK CC, Field Manual of Plant 
McGraw-Hill Book Company, 
York. xv+137 pp. illus. 1949. 


Eeology. 
New 
$3.00. 
Materials presented in this book have 
grown out of the experiences of the author 
who has spent more than three decades di- 


Reviews 
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A complete biology program .. . 


Biology for You 


Revised 
Vance and Miller 
The revised, 1950 edition of BIOLOGY 


FOR YOU brings this widely-popular text 
completely up to date. 


Biology Activities 
Vance-Barker-Miller 


A complete activity program for the high 
school biology course, BIOLOGY ACTIVI- 
TIES contains page references to BIOLOGY 
FOR YOU as well as to all leading biology 
textbooks. 


Examination copies upon request 


B. Lippincott Company 


Chicago Philadelphia New York | 


recting students during summer sessions in 
their ecological explorations at the Univer- 
sity of Michigan Biological Station, as well 
as during his lengthy tenure of service at the 
Kansas State College. The author presents 
the material in keeping with Agassiz’s famous 
maxim: “Study Nature Not Books.” Yet he 
does not ignore books inasmuch as the best 
references are listed for student guidance in 
connection with his field work. However, the 
primary aim is to work with plants as and 
where they live in their environment. <A 
minimum amount of equipment is required. 
The basic concepts of ecology are presented 
as well as very explicit directions for the ex- 
periments given. The book may well serve 
in many cases as combined text and manual, 
Or the book is suitable to be used in connee- 
tion with any standard text in plant ecology. 
This is where it is probably intended to find 
Various methods for mak- 
ing quadrats, transects, mapping and chart- 
ing are given; as well as their application to 
different habitats. The may be 
modified for use in any part of the country. 


its greatest use. 


exercises 
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Not only are exercises given for field work, 

but a number dealing with plant anatomy eee 
and physiology are included, from which Complete stock of living and preserved 
many valuable suggestions for conducting materials for Zoology, Botany, and Em- 


bryology including Protozoan cultures, 


general biology and botany laboratories in 
Drosophila cultures and Microscope 


both high school and college classes may be slides. | 
found. While the book would not probably Catalogues on request | 
fill the needs as a text for elementary courses eS ee | 
in biology, it is especially recommended to LABORATORY 

those who feel the need of the know-how to WOODS HOLE, MASS. 


which the author is indeed adept. 
J. A, TRENT BIOLOGY SLIDEFILMS 
Oklahoma Baptist University, Eight rolls comprising 288 detailed drawings and de- 
. : scriptions of all important invertebrate and vertebrate 
Shawnee, Oklahoma animals on 35 MM SLIDEFILMS project to full 
screen size. 
Slidefilms in all High School sciences in- 
cluding new “How to Study’’—$3—Postpaid 
Visual Sciences—264C, Suffern, N. Y. 


Biological Supply Catalog and Current Live Animal Bulletin on request. 
Chameleon 35¢. Hamsters $2.75 pair. Mice $3.50 dozen. Alligator $2.50. 
Mealworms 50¢ hundred. Complete, bisected Nautilus shell $5.25. 


QUIVIRA SPECIALTIES CO. 
— Charles E. Burt, Ph.D., Manager 
4010 W. 21st St. Topeka, Kansas 


To All Readers: 


If you enjoy The American Biology Teacher, have some friend send in 


this application. 


THE NATIONAL ASSOCIATION OF BIOLOGY TEACHERS oy 
JOHN P. HARROLD, Secretary-Treasurer, i 
110 Hines Ave., Midland, Mich. [) RENEWAL 


I hereby apply for membership in The National Association of Biology Teachers and i 
enclose $2.50* as my annual membership dues $2.00 of which is for a year’s subscription 
to the American Biology Teacher. (Subscription may not be had separately) | 


M 


Please Print Name 


Street and Number 


City and State 
ScHOOL POSITION 


Local biology teachers association of which I am a member 
* Outside of United States $3.00. 


Please mention THE AMERICAN BIOLOGY TEACHER when answering advertisements i 
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—-—-abdomen- — — 
| thorax > 
compound eye 
| left anterior wing | 
[left posterior wing (ocellus) 
| | antenna 
| 
ovipositors 
palpus 
posterior leg —-+f 
(leaping leg) middle leg - anterior leg 


It really is a 


PRACTICAL BIOLOGY 


Sanders’ Practical Biology is a successful “‘natural order” text which teaches 
real biology. It is complete. It contains all the basic relevant material and 
illustrations so that neither students nor teachers have to hunt up facts and 
pictures to illustrate vital points. For all its completeness, it is also short. It 
emphasizes fundamentals so that the text may be covered within the time usually 
allotted to biology. Summaries, questions, and activities follow each chapter— 
plenty of excellent material for every type of class. The latest printing has a 
complete, self-pronouncing glossary. Teacher’s Guide available. $3.60 


Practical Biology Workbook, by Sanders and Goldstein, fixes and extends 
what the student learns in his text. It contains 60 varied assignments including 
laboratory demonstrations, experiments, home projects, summaries, exercises, 
reviews, etc. Special emphasis is given to laboratory work. There is a particu- 
larly fine section on the microscope. This workbook is keyed to Practical Bi- 
ology, but is usable with any text. $1.44 


For Your Biology Library. We have recently published Spiders, by Willis 
J. Gertsch, Curator, American Museum of Natural History; and American Wild 
Flowers, by Harold N. Moldenke, Curator, New York Botanical Gardens. 
These two books are illustrated with breath-taking colored plates and spectacu- 
lar black and white photographs. In addition to their authenticity as reference 
works, they are exciting to read. They belong in every library. Price $6.95 
each. (We will send these library books on 30-day approval, if you like. ) 


D. VAN NOSTRAND COMPANY, INC., NEW YORK 3 


Please mention THe AMERICAN BroLogy when answering advertisements 
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